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(54) Pneumatic radial tires 

(57) A pneumatic radial tire (1 ) comprises a radial 
carcass (3) toroidally extending between a pair of bead 
cores (2), a stiff ener (4) disposed above the bead core 
between the carcass ply (3-1) and its tum-up portion 
(3-2), and a rubber chafer (5) arranged outside the turn- 
up portion, wherein a ratio of radially sectional area of 
the stiffener (4) to radially sectional area of the rubber 



chafer (5) is not more than 0.5. In this tire, a sidewall- 
reinforcing rubber layer (10) having a JIS type-A hard- 
ness of not less than 80° is arranged along the carcass 
in a region ranging from a crown portion (6) of the car- 
cass (3) to the bead core (2), whereby the rolling resist- 
ance may be reduced without degrading the steering 
stability. 



FIG. I 
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ol these proposals is a tire shown in Fig. 2. radiall sectio nal area of a stiffener 

When this tire is compared with the conven,lo " a " y m X ower alight of the stiffener, so that a turnup portion 3-2 
4 having an approximately triangular shape is ^^^^^.^e^^cs^^ 
of a carcass ply 3 wound around a bead core 2 from inside low areg of a fubbBr 

M from a position lower than that of the ..res own , n F ig. 3. On me other^ ^ ^ ^ ^ ^ ^ 
chafer 5 is made large and a thickness o « ™ 5 js exte nded outward over the stiflener 4 ,n the 

r di f d^io^Li;:' ^.^r-tss. - * * « * - ^ . 

"^^^ducingtheroll.gresistance in ^STlSSfS-t 

rubb er material having tan 8 smaller ^^SS-durhgft. running under a load becomes 

be reduced by controlling the deformation of the belt end Qf R 2 _ tne rigidity of the bead portion 
However, when the occupying rat,oof the stiffenens « ^ , o (ake any C0U(V 

becomes rather insufficient and hence *e it has hitherto been attempted to arrange a 

^measure for supplementing such a ngidity extending with respect to the circumferential 

reinforcing member comprised of metal or organs M>e ^d sten y ^ ^ ^ ^ ^ ^ g orc|ng 
direction of the tire so as to w,nd around the be* I core conventional techniques, the circum- 

member outside the stiffener in the axial direction o the t re ^'3° d t0 lose tne effect of reducing 

^rential rigidity is certainly improved, but the ^^V^oS^ ™ ed substantially in the 
,he rolling resistance. On the other hand. ^J^Sft the circumferential rigidity is not so in- 

""rt an object o, the invention to provide pneumatic rad.l tires reducing the rolling resistance wrthout 

degrading the steering stability. . Dneumat i C ra dial tire comprising a radial carcass comprised 

Accordingtothe invention, then* ist ^^Z^en a pai^ bead cores and wound around the beadcorefrom 
of a rubberized cord ply body toroidally ^^^^^aba^e ,he bead core between the rubberized cord 
inside toward outside to form a turnup turnup P ortton ' P r ° Vid8d ** " "** * 

ply body and its turnup portion, and a rubber *** ™ ^ is Z more-than 0.5 and a thickness of the 
sectional area of the stiffener to radially sectional ; ' s jIfene[ in a radial direction of the tire, the 
rubber chafer is made maximum in the vicinity , * ™ ^^^^ ha rdness of not less man 80" IB arranged 
improvement wherein a sidewall-reinforcing rubber ^awig a JIS we 

Xg the carcass in a region ranging from ^ in *" "** 

b3S The invention will be described with reference to the accompanying drawings, wherein: 

PH . , , a diagrammatically right-ha* sectional view of a firs, embodiment o, the pneumatic radial tire according 

to the invention; ^mnarative example of the pneumatic radial tire; 

— 

iradSamlticany righ.-hal, sectional view o, a third embodiment of the pneumatic radial tire according 
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to the invention. 

In Fig. 1 is shown a first embodiment of the pneumatic radial tire according to the invention, in which numeral 1 to 
a tire, numeral 2 a bead core, numeral 3 a radial carcass comprised of a rubberized cord ply body 3-1 toroidally ex- 
s tending between a pair of bead cores 2 and wound around the bead core 2 from inside toward outside to form a turnup 
portion 3-2, a stiffener 4 disposed above the bead core 2 between the rubberized cord ply body 3-1 and its turnup 
portion 3-2 : and a rubber chafer 5 arranged outside the turnup portion 3-2. 

In this tire, a ratio of radially sectional area of the stiffener 4 to radially sectional area of the rubber chafer 5 is set 
to be not more than 0.5. The sectional area ratio is determined by balancing the stiffener and the rubber chafer for 
10 reducing the rolling resistance while satisfying performances required in the tire. In the pneumatic radial tire for pas- 
senger cars, it is preferable that the sectional area ratio is set to a range of 0.1-0.4, more particularly 0.2-0.3. 

Since the sectional area of the stiffener 4 is made small to lower the height of the stiffener in the radial direction, 
the turnup portion 3-2 is extended adjacent to the rubberized cord ply body 3-1 from a lower position as compared with 
the tire shown in Fig. 3. On the other hand, the sectional area of the rubber chafer 5 is made large, so that the thickness 
is of the rubber chafer 5 is made maximum in the vicinity of an outer end of the stiffener 4 in the radial direction of the 
tire and the rubber chafer 5 is extended outward over the outer end of the stiffener 4 in the radial direction of the tire. 

According to the invention, a sidewall-reinforcing rubber layer 10 is arranged in a region ranging from a crown 
portion 6 of the carcass 3 to the bead core 2. In this case, it is not necessary that the whole of this region is covered 
with the rubber layer 10. That is, it is enough to cover at least a part of this region with the rubber layer 10. Moreover, 
20 symbol SH is a section height of the tire as measured from a bead base of the tire. 

As the sidewall-reinforcing rubber layer 10 is used a rubber having a JIS type-A hardness of not less than 80°. 
Since this type of the rubber is generally poor in the resistance to ozone crack, this rubber is not used on an outer 
surface of the tire. Moreover, the sidewall-reinforcing rubber layer 1 0 is arranged along the rubberized cord ply body 3-1 . 
As a result of the inventor's studies on a relation between tire rigidity and steering stability, the invention is based 
2S on the following knowledge. 

That is, the tire rigidity can be considered to be divided into lateral rigidity to the movement of the tire in right and 
left directions, radial rigidity to up and down movements in the radial direction of the tire, and circumferential rigidity to 
the movement of the tire in the rotating direction. 

Among these rigidities, the lateral rigidity contributing to the cornering and the circumferential rigidity contributing 
30 to the transmission of traction and braking forces are related to the steering stability. 

On the other hand, the radial rigidity is less in the contribution to the steering stability, while the increase of the 
radial rigidity brings about the increase of the rolling resistance. That is, as the radial rigidity increases, the deformation 
of the belt end portion largely contributing to improve the rolling resistance becomes larger. In order to reduce the 
rolling resistance without degrading the steering stability, therefore, it is necessary that the radial rigidity is lowered 
35 and only the circumferential rigidity is increased. 

As previously mentioned, the conventional countermeasure of arranging the reinforcing member comprised of 
metal or organic fiber cords slantry extending with respect to the circumferential direction of the tire so as to wind around 
the bead core from inside toward outside, or arranging such a reinforcing member outside the stiffener in the axial 
direction of the tire certainly increases the circumferential rigidity However, the radial rigidity is simultaneously in- 
40 creased, so that the effect of reducing the rolling resistance is lost. 

On the contrary, according to the invention, the sidewall-reinforcing rubber layer having a JIS type-A hardness of 
not less than 80° is arranged in a region ranging from the crown portion of the carcass to the bead core along the 
carcass in the vicinity of central axis of bending deformation, whereby only the circumferential rigidity is effectively 
increased and the increase of the radial rigidity is suppressed as far as possible. Because, when the sidewall-reinforcing 
45 rubber layer is located at a position apart from the carcass near to the central axis of the bending deformation, the 
deformation moment in the radial direction increases during the running under load at a mixed state of radial and 
circumferential deformations and hence the radial rigidity can not sufficiently be reduced. When the JIS type-A hardness 
is less than 80°, the circumferential rigidity can not sufficiently be increased. 

In the invention, it is preferable that the sidewall-reinforcing rubber layer is arranged along the carcass in the vicinity 
50 of the central axis of the bending deformation and outward from the carcass ply body in the axial direction of the tire 
in view of the improvement of the circumferential rigidity. 

Moreover, it is favorable that the thickness of the sidewall-reinforcing rubber layer is not more than 5 mm in order 
to suppress the increase of the radial rigidity as far as possible. 

When the tire of Fig. 1 is compared with the tire of Fig. 3 : the radial rigidity is lowered as mentioned above, so that 
55 the irregularity of road surface is hardly transmitted to the tire and hence the occurrence of noise based on the irregularity 
can be prevented. 

When the outer end of the sidewall-reinforcing rubber layer in the radial direction of the tire is located at a position 
exceeding 0.85 times of the tire section height as measured from the bead base of the tire, the radial rigidity of the tire 
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sidewall-reinforcing rubber layer is lavoidu 

position corresponding to 0.65 times ot me i re rubber chafQr 5 

reinlorcing rubber layer 10 in the rad,al d.rect.on °t « e is l^mea P ^ ^ ^ ^ direcllon , the 

» "—--7 

aramide fiber cords of 1500 d/2 embedded at an e °*™**^ aUeMotcin9 rubber layer 10. 

™t to the circumferential direction is used mstead of he s.dewa» re 9 ^ ^ sidewall . rein)orcing 

'^he cc^venfiona, tire sho*n in Fig. 3 is differen from the nvent a „ e 1 n ^ ^ 

rubber layer 10 and the struc.ures of the stiffen* 4 a nd£e ch ^ ^ , he thickness of » he rubber chafer is 

secfenal area of the stiffener to sectional area of ,he ^ ber Ch ^ d 0 , he stmener in the radial direction is located 

Slanged in the radial direction 2 £• end of the rubber chafer in the rad«, 

$ recC;r=rs 



2.0 kgf/cm 2 . 
40 (Test for rolling resistance) 



nesuor roniny igoi««"«~i , H 

ThetireisrunonadrumataspeedoMSO^n— 
t0 inertiaily rotate the drum, during ^^^^"S^ resistance is represented by an ,ndex 

(Test for radial and circumferential rigidities of tire) 

When the rim is displaced in the rad,a, orcircu mfe, ^ ^ 
so drum under a load of 475 kgf, a displacement quantity and la £ce £ shown ln Table 1 , in which each of the radral 
"cm which a force per unit displacement i » ^n, "0 basis. hat the control tire is 100. The smalier the ,ndex 

55 (Test for steering stability in actual running) 
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of ±5 based on the conventional tire. 
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(Noise test) 

When the tire is actually run on rough road at 60 km/h, a noise level inside the vehicle is measured to obtain results 
as shown in Table 1, in which the result is represented by a level difference based on the control tire. 

Table 1 





Invention 
tire 1 


Invention 
tire 2 


Invention tire 
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Conventional 
tire 


Comparative 
tire 1 


Comparative 
tire 2 


Rolling 
resistance 


96 


93 


95 


100 


94 


110 


Radial rigidity 


98 


94 


97 


100 


90 


118 


Circumferential 
rigidity 


118 


109 


114 


100 


98 


120 


Steering 
stability in 
actual running 


+1 


±0 


+1 




-2 


+1 


Noise (db) 


-0.2 


-0.5 


-0.4 




-0.6 


+1.2 
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As seen from Table 1 , the comparative tire 1 is good in the rolling resistance and noise level but is poor in the 
steering stability as compared with the conventional tire, while the comparative tire 2 is good in the steering stability 
but is poor in the rolling resistance and noise level as compared with the conventional tire. On the contrary, all of the 
invention tires are excellent in the rolling resistance and noise level and good in the steering stability as compared with 
the conventional tire. 
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1 . A pneumatic radial tire (1 ) comprising a radial carcass (3) comprised of a rubberized cord ply body (3-1 ) toroidally 
extending between a pair of bead cores (2) and wound around the bead core (2) from the inside toward the outside 
to form a turn-up portion (3-2), a stiffener (4) disposed above the bead core (2) between the rubberized cord ply 
body (3-1 ) and its turn-up portion (3-2), and a rubber chafer (5) arranged outside the turn-up portion (3-2), wherein 
a ratio of radially sectional area of the stiffener (4) to radially sectional area of the rubber chafer (5) is not more 
than 0. 5, and the thickness of the rubber chafer (5) is made maximum in the vicinity of an outward end of the 
stiffener (4) in a radial direction of the tire, 

characterised in that a sidewall-reinforcing rubber layer (10) having a JIS type-A hardness of not less than S0° is 
arranged along the carcass in at least a part of a region ranging from a crown portion (6) of the carcass (3) to the 
bead core (2). 

2. A pneumatic radial tire as claimed in claim 1 , 

characterized in that an outer end of the sidewall-reinforcing rubber layer (10) in the radial direction is located up 
to a position corresponding to 0.85 times of a section height (SH) of the tire as measured from a bead base of the tire. 

3. A pneumatic radial tire as claimed in claim 1 or 2, characterized in that the said ratio of radially sectional area of 
the stiffener (4) to radially sectional area of the rubber chafer (5) is within a range of 0.1-0.4. 

4. A pneumatic radial tire as claimed in any of claims 1 to 3, characterized in that the sidewall-reinforcing rubber layer 
(10) has a thickness of not more than 5 mm. 
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(54) Pneumatic radial tires 

(57) A pneumatic radial tire (1) comprises a radial 
carcass (3) toroidally extending between a pair of bead 
cores (2), a stiff ener (4) disposed above the bead core 
between the carcass ply (3-1) and its turn-up portion 
(3-2), and a rubber chafer (5) arranged outside the turn- 
up portion, wherein a ratio of radially sectional area of 
the stiffener (4) to radially sectional area of the rubber 



chafer (5) is not more than 0.5. In this tire, a sidewall- 
reinforcing rubber layer (10) having a JIS type-A hard- 
ness of not less than 80° is arranged along the carcass 
in a region ranging from a crown portion (6) of the car- 
cass (3) to the bead core (2), whereby the rolling resist- 
ance may be reduced without degrading the steering 
stability. 
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